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GENERAL NOTH 


Owing to the current nature of the investigations men- 
tioned in the Technical News Bulletin, sometimes it will be 
impossible to supply printed information regarding them. 
However, in these cases, when the investigation has progres-— 
sed sufficiently far, the Bureau will be pleased to furnish 
technical data to those engaged in the particular applica _ 
tion of the subject, in order to avoid the delay incident to 
publication. 


The Bureau of Standards, in cooperation with the Hollow 
Building Tile Association, recently completed a series of 
tests on specimens of combination hollow tile and reinforced 
concrete floor slabs, reinforced in but one direction. The 
tests were planned to determine the extent to which the tile 
could be relied uoon in resisting bending and shearing 
stresses, 

Forty-four slabs, varying from 8 feet 10 inches to 15 
feet in length, with a total depth of 8 inches, and a max- 
imum width of 30 inches were tested. The combination slabs 
consisted of two 4 inch concrete ribs separated by a single 
row of tile, laid with their cells parallel to tho length 
of the slabs, and enclosed on each side by a row of tile 
sections which had been cut to include nearly one-half their 
original width. In some of these slabs 8 by 12 in. tile were 
used without a topping, and in others 6 by 12 by 12 in. tile 
were laid and covered by a 2 in. concrete topping. For com 
parison 2 in. solid concrete slabs having the same gross 
sectional area as the composite slabs, and 3 in. solid con- 
crete beams having the same sectional area as the area of 
the concrete ribs in the composite slabs were tested. A 
greater amount of tensile reinforcement was used than is 
ordinarily employed in practice in order to prevent the fail- 
ure of the steel before high stresses in the concrete and 
tile had been developed. 
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The specimens were tested in a vertical-screw beam- 
testing machine having a capacity of 600,000 pounds. The 
deformations in the concrete, tile, and steel, and the de- 
flections of the slabs were measured as the loads were ap- 
plied. By changing the positions of the loads, bending and 
shearing stresses several times greater than working strosses 
for concrete were developed. . 

It was found that the bond between the concrete and tile 
was sufficient to cause the tile to assist materially in re- 
sisting both bending and shearing stresses. The value of the 
tile in beams without 2 concrete topping was almost directly 
proportional to the modulus of elasticity of the tile. When 
medium or hard tile are used, it appears that the shells of 
the tile which are in contact with the concrete are as effec- 
tive as an equal width of concrete would be. A report on 
these tests is now being prepared for publication. 


In the recent movement to secure strength of concrete as 
great at 28 days as that assumed or specified by building 
regulations, one of the greatest difficulties has been due to 
the fact that rejection of concrete which friled to meet the 
strength requirements wos often almost impossible because of 
the large amount of concrete which had been placed upon it 
during the 28 days before it was tested. Results of recent 
field tests carried out on the concrete furnished in con- 
struction jobs suggested that there was a somewhat consistent 
relation between strengths at 7 days and those at 28 days. 
Further study has shown that the strength at c& days based up- 
on tests of laboratory specimens stored in damp sand has been 
equal to approximately the 7-day strength plus 30 times the 
square root of the 7-day strength. This relation has held 
true for concretes made from a large nuaber of Portland co- 
ments and for a large range of mixes. Since the strength at 
? days is likely to be nearly independent of the method of 
curing, this relation gives promise of affording a useful 
criterion for estimating at an early age the 28-day strength 
of concrete used in construction work. 

This application to the field testing of conerete should 
not be confused with the problem of determining in advance 
from suitable tests the adaptability, for any given work, of 
the concrete materials proposed for use in that work, The 
use of the criterion here described vould not remove the nec- 
essity for these latter tests of the materials. 
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dhesion of In a report »ublished in the Proceedings of the American 
Plaster Society for Testing Materials one of the conclusions reached 
Concrete wis that a gypsum pioster could be mado which would have under 
the same conditions epproximntely the same coefficient of ex~ 
ansion as a concrete, provided the characteristics of the 
cencrets were sufvictensly studied. As this worl was conducted 
upon gypsum obtained in the oven market the question arose as 
to tne effect of age upon the volumetric vroverties of gypsum 
piastors, At the request of the Gypsum Committoe of the Aner- 
ican jocisty for Vesting Muteriais this investigation was re= 
opened by the Bureau to answer this auection. } 
pamples of freshly calcined material were obtained from 
mills lecated in various parts of the country, together with 
the sana used in different localities. rom these materials 
test specimens were made, using the sand and gypsum which 
might be found in a given locality, ‘These were tested for ex- 
pansion, using the freshly calcined materiel, «1d there has 
recently been completed a series in which the calcined gypsum 
has been exposed to the air for a six months period. In each 
case the gypsum was analyzed to determine its composition. 
The results of this work bring out the following: 

1. Freshly calcined gypsum shows a loss in Ca$04-1/2E,0 
content on exposure, 

2, Specimens made from aged piester show a greater expan- 
Sion and contraction with huni¢ity changes than with freshly 
calcined material. 

Se With a specific gypsum aid a specific sand a gypsum 
mix can be made having approximately the same exyansion under 
Similar conditions as a concrete, provided a sufficient amount 
of data is available upon the expansion characteristics of the 
gypsum with the sand and the concrete in question. 

4. In some cases a manufacturer has never exverienced a 
failure of bond between gypsum plaster and concrete. This may 
be attributed to the compositicn of the calcined gypsum pro- 
duced and that it was used unknowingly with such a pronortion 
of the prover sand as to give a plaster which behaved simi- 
larly to the concrete with respect to expansion, when sub- 
jected to the same conditions. | 


gathering of The increasing. number of requests received by the Bureau 
tural Stone of Standards for information concerning the relative durabil- 
iq ity of different types of stone indicates that builders are 
awakening to the fact that certain types are not suitable for 
use in structures of a monumental character. Buildings, mon- 
uments, etc., which are expected to last several conturies 
should be built of carefully selected materials, since exper- 
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ience has proved that many of our building stcnes disinte- 
grate to an alarming extent within one century. This bu- 
reau is conducting an investigation, consisting of both 
laboratory work and field studies to fill a gap in our in- 
formation concerning the duraoility of the various types 
and devosits of natural stone. 


The elementary chemicnl analyses of all clays show the 
same constituents, but in widely varying provortions, These 
differentes have failed to account for variations in color 
(raw and burned), working properties, plasticity, absorption, 
adhesiveness, and refractoriness. 

The Bureau of Standards has undertaken the study of clay 
colloids, into which a part of all the ultimate elements of + 
the clay body enter, by subjecting a standard, cormercial, 
washed white paper and pottery clay, long known for relative 
uniformity in its properties, to the uction of “eaching and 
dispersion with water and dilute reagents to which it may be 
subjected in its various uses. It has been separated into 
fractions of relatively greater and less concentration of 
absorbed basic elements, and into fractions of sreater and 
less colloid content, and of coarser and finer granvlar com 
position. 

These divisions are to be wibjected to all practical 
tests capable of quantitative evaluation in comparison with 
the original. It is believed that by a comparative study 
of the clay with its own definite.y controlled modifications 
and derivatives, increasing and decreasing its plasticity, 
suspension power, absorption, color and fire behavior, in- 
formation will be obtained that will be applicable to all 
other clays and which vill lead to new analytical methods 
for evaluating the different qualities of clays. 


The Bureau's preliminary work on the investigation of 
the drying properties of clays has been completed and a re- 
port which will include a discussion of the factors affect 
ing the satisfactory drying of clay wares is now being pro- 
pared for publication. Lovejoy's classification of clays 
is used approximately, and successful drying is shown to be 
& function of the character of the clay end of the rate of 
drying, involving as factors temperature and hunidity of 
both air and clay, and also size and shape of the clay body. 
The causes of the various types of drying injuries are also 
pointed out. 
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As a result of observations made, the following metnod 
is suggested for working out a papid and safe drying schedule 
for each type of clay: successive groups é6f samples of the 
particular type of clay under consideration are dried, each 
group at a rate more rapid than that used in the preceding 
group. This is continued until the most rapid possible dry- 
ing rote has been determined, beyond which rate any incroase 
in the temperature or rate of drying results in an excessive 
and intolerably large percentage of drying injuries to the 
ware. 

Frequent observations of shrinkage during such trials 
have shown: First, that cessation of drying shrinkage takes 
place comparatively early in the drying process, and is prace 
tically coincident with the completion of the evaporation of 
the so-called "free water"; second, that after this stage is 
reached, the drying may be hastened almost as much as desired, 
so long as baking temperatures are not reached, without 
appreciably adding to the percentage of drying injuries. 


There are approximately from 200,000 to 300,000 tons of 
clay used annually in the paper industry of the United States. 
Because the larger portion of this amount is of foreign 
source and the clay resources of the United States are to a 
great extent undeveloped, the following investigation was 
made by the Bureau of Standards to ascertain the relative 
merits of American and foreign clays for use as paper fillere, 

The term "clay" is applied to a variety of earthy sub- 
stances, differing widely in their origin and composithon and 
in many of their physical properties. ‘The essential require- 
ments of a paper-making clay are: Good color; low content of 
grit, mica, and other impurities; and uniformity. The first 
requirement must be possessed by the clay in its original 
state, but the percentage of impurities, such as grit and 
mica, can be lowered by washing and separation. 

The paper section of the Bureau of Standards is equipped. 
for making paper ir a semicommercial way and under practical 
mill conditions. The experimental paper-moking equipment a- 
vailable for the work on clays consisted of a 50-pound wood 
tub beater with manganese~bronze bars and plate, a small 
Jordan with iron bars, a 4-plate screen, ond a 29-inch Four~ 
drinier machine with wire 33 feet long and having two presses, 
nine 15—inch dryers, a small machine stack of seven rolls, and 
a reel. 

Commercial soda and sulphite pulps, and 8 representative 
clays, 5 American and 3 foreign, were used in this investiga- 
tion. Preliminary runs established the best method of hand 
Zz 
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ling clay and determined constant factors. 

The comparative study included tests for the amount of 
clay retained in the paper, the quality of the paper pro-= 
duced, end those physical properties of the clay (grit, etc.) 
that might affect the paper-manurfecturing processes. Meas- | 
urements for clay retention included analyses of samples taken 
at 13 different positions on the paper machine. The retention 
values obtained for the eight clays (Nos. 1 to 5, domestic; 
Nos. 6 to 8, foreign) were: using 20 per cent clay, 0.620, 
0,611, 0.636, 0,660, 0.633, 0.655, 0.642, end 0.655, respect-— 
ively; usiug 30 per cent (runs varying per cent being made 
for only two clays), clay No. 3. 0.600, clay No. 6, 0.632% 
using LO per cent, clay No. 5, 0.720, clay No. 6, 0.748: ang, 
using 5 per cent, clay No. 3, 0.744, clay No. 6, 0.740, 

Similar tests were also made on samples taixen from the 
paper machine of a commercial mill in operation. The re- 
tention data agree with the results obtained in duplicate 
work in the experimental mill of the bureau. The commercial~ 
mill test also included a study of white-wator losses. De- 
terminations made during the seven and one-quarter~hour test 
period show that, on a 24-hour basis, without a save-all 
there would have been a loss of 4,310 pounds of clay and 
2,469 pounds of pulp. By using tne save-all there would be a 
loss of only 168 pounds of clay and 21 pounds of pulp during 
that interval. The save-all not only increased stock recov— 
ery, by permitting the reuse of water with high concentration 
of stock for dilution purposes, but also effected a saving of 
thousands of gallons of water during the 24 hours. 

Measurements made on physical properties of the clays 
failed to show any correlation between such properties and 
the amount of retention in paver, but the color and grit tests 
slightly favored the foreign clays, although not sufficiently 
to justify the consideration of only these properties in the 
selection of clays. Physicad tests made on the finished paper 
(bursting strength, finish, etc.) showed the results to be 
independent of the kind of clay added. Further details con- 
cerning this work will be found in Tech. paper, No. 262 of 
the Bureau of Standards which may be obtained from the Super-~ 
intendent of Documents at 15 cents a copy. 


Some additional tests were made in the application of the 
ground glass method of determini:g water resistance, to test- 
ing chip board for this quality. This method gives good re- 
sults with highly waterproofed papers, but in the case of less 
water resistant paper such as chip board, where water pene- 
tration is very rapid, it is difficult to apply the method. 
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This is due to the fact that continuous observation of the 
surface of the specimen opposite that to which the water is 
applied, is necessary. Efforts Will be mide to find 4 means 
for continuous observation, as this would make ‘possible the 
application of the method to a much wider range of papers. 


A report entitled "A New Sizing Tester for Paper", has 
been forwarded to the Paper Trade Journal for publication in 
the technical section, A sensitive means of me suring the 
resistance of paper to absorption of aqueous liquids has been 
long in demand. Many methods have been proposed, but none of 
these fulfill all the requirements, The Paper Section has 
developed a sensitive method which affords a num-erical value 
for record, and which my prove to be applicable to a greater 
variety of papers than any other method in vse. This method 
depends upon the tendency of paper to curl wnen wetted on one 
side, the rate of curling being in direct proportion to the 
water resistance or degree of sizing of tne paper. The report 
describes an instrument devised to apply this method of test. 
Additional data are being secured with the view of issuing a 
subsequent report which will contain a discussion and compar- 
ison of this method of test in reference to other methods 
that have been proposed. 

In testing such papers as parafined, carbon, asphalted, 
etc., it is necessary in some cases first to remove the ma- 
terial with which the paper has been impregnated or coated. 
An apparatus has been devised by means of which this removal 
is made thoroughly and quickly with no discomfort to the op- 
erator from the fumes of the volatile solvent required. The 
paper is placed over a cylinder and revolved in a special — 
type of reflux condenser wherein freshly condensed solvent 
continuously runs onto the surface of the paper. A piece of 
felt which is held in contact with the peper on the cylinder, 
brushes off the material which it is desired to remove, 

Tests are being made to find if this apparatus can be employed 
for quantitative determination of impregnating and coating 
materials in paper. The results secured together with a de- 
scription of the apparatus, will be published. 


The Bureau's preliminary work with magnesia refractories 
has indicated a promising method of bonding electrically fused 
magnesia which will be used in making the first experimental 
lining for the Bureau's new Detroit electric furnace for steel 
melting. Bighty-mesh fused magnesia bonded with approximate- 
ly 20 per cent water-ground fused magnesia burns at 1500 to 
1600 degrees © to a satisfactory strength and if properly ap- 
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plied may be used as a firmly adhering facing over commercial 
magnesite brick. 


An investigation of the relative values of feldsnar and 
quartz as the refractory in white cover enamels for sheet 
iron end steel has recently been completed. This work was 
undertaisen to determine the effect produced by substituting 
feldspar for quartz, and quartz for feldspar in commercial 
types of enamels. 

The report on the work which is being prepared for pub 
lication will contain the results obtained with three groups 
of twenty enamels each, in which feldspar-cuartz ratios were 
6020, 45:25, and 0:50, the other constituents being changed 
in ie and kind, The results indicated in general thats; 
First, increasing the quartz reduced onvacity of the enamels, 
increased their resistance to thermal shock and to action of 
acid, but produced no marked chaugs iu their me -hanical 
strength: second, the effects of increasing the feldspar were 
not as pronounced as in the former case, but it may be said 
that a slight decrease in opacity, resistance to acid and 
thermal shock, and mecnenical strength was obtained. 


This investigation was undertaken to throw light on 
some disputed matters as to the »lements in iron which cause 
it to be brittle when worked orn a forge or otherwise above a 

red heat. Sulphur is generally admitted to be a cause of 
this defect, but data as to the minimum percentage of this el- 
ement necessary before red-shortness disavpears are rather 
meager. Oxygen has been considered by many metallurgists to 
be as important in this regard as sulphur. The opinions on 
effect of copper are quite variable, Mangenese is conceded 
generally to be a corrective for the red-shortness caused by 
sulphur and is thought by many to prevent or help prevent the 
red-snortness supposed to be caused by oxygen. Data as to the 
amounts of manganese to be used are given in the literature, 
but are in some cases contradictory. 

Much of the discrepancy in views regarding effects of 
some of these elements is due to studies having been made on 
commercial steels in which it is difficult to insure that the 
element or elements studied are the only important ones pres— 
ent. This investigation has, therefore, been made with elec 
trolytic iron or commercially pure iron as raw material. The 
melts wore small (900g. approximately) and made under fairly 
good control in carbon helix vacuum furnaces or in a high- 
frequency induction furnace under air. The copper added was 
over 09.9 per cent pure and the manganese over 98 per conte 
The carbon content of the samples in most cases did not ex- 
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ceed 0.60 per cent. The ingots were forged to one-half inch 
bars and then tested for red-shortness by bending back and 
forth over a blacksmith!s anvil in a temperature range of 
1,100 to 500 degrees C. Samples classed as free from red~ 
shortness were those which stood such a test without breaking. 

The conclusgons of this stucy are:- 

1, Sulphur is the principal element responsible for red~ 
shortnesse In order to prevent red-shortness in iron not more 
than 0.01 per cent sulphur should be present. 

2. Oxygen is amounts up to 0.20 per cent does not cause 
red-shortness in pure iron if the sulphur is below 0.01 per 
cent. 

3. Manganese may prevent red-shortness in iron when pres- 
ent to the extent of three times the sulphur percentage if the 
oxygen percentage is not above 0.04 per cent. 

4, The presence of considerable amounts of oxygen in 
irons (0.10 per cent and above) tends to reduce the efficiency 
of manganese in preventing red-shortness. The hypothesis is 
advanced that this is because some of the manganese reported 
in such irons is present as oxide. 

5. Copper (0.05 to 0.5 per cent) is of minor importance 
in its effect on red-shortness of pure iron, but in some of 
the specimens described in this paper it tended to decrease 
the red-shortnesse 

A complete description of this investigation will be 
found in Technologic Paper, No. 261, copies of which may be 
obtained from the Superintendent of Documents at 10 cents 
a piece. 


During the past month work has been in progress at the 
Bureau to determine which of the governing factors in aque- 
ous quenching solutions are the predominating ones, so that 
predictions as to the solution and its concentration giving 
the desired cooling velocities can be made. 

Motion pictures of samples, during actual quenching, 
on which regular cooling curves are being obtained, have 
been taken by using a suitable glass quenching tank, 

Apparatus is being designed and built for pressure 
quenching as a means of getting increased rates of cooling | 
for given solutions, and for making emulsions of oil and 
water without the use of air so that rates of cooling inter~ 
mediate between oil and water may be obtained. 
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In connection with the Bureau's investigation of the 
properties of metals at high temperatures, which has been 
mentioned in several previous numbers of the Bulletin, a- 
nother automatic temnerature controller has been installed 
and put in working order, so that two units for long time 
testir2z are now complete, have been calibrated, and tests 
are being carried oute 

Preliminary tests have been made at temperatures of 
650 and &00 degrees F on low carbon hot rolled steel at loads 
ranging from 10,000 1lbs/sq.in, below the proportional limit, 
to 20,000 ibs/sqein. above it at lengths of time varying from 
one to seventy-two hours depending upon the load end tempera~ 
ture chosen, These tests are still in progress so that no 
conclusions have been drawn, 


Twenty sovecimens of pure zinc have been cast by the Bu- 
reau and machined into tensile samples. These samples have 
been annealed at 150 degrees C to relieve strains from cast= 
inge An electrically-heated oil bath furnace of improved 
design has been set up in the testing machine, and several 
pure zinc specimens have been pulled. Several tests will be 
made over the range of temperature possible and additional 
tests will then be made more freqvently in the range of sup- 
posed allotropic change. Plans include tests on zinc quenched 
from different temperatures; tle staking of cooling curves; and 
an X-ray exomination at elevated temperatures. 


Manufacturers of Oxy-acetylene welded sheet steel pro- 
ducts, (tubes, barrels, etc) encounter certain lots of sheet 
which give unsatisfactory welds apparently on account of the 
evolution of gas as the molten weld metal freezes. Samples 
of satisfactory and unsatisfactory sheet steel have been sub- 
mitted to the Bureau by a tube manufacturer, and similar sam- 
ples have been promised by a monu*acturer of welded steel 
barrels. One manufacturer has stated that there is some evi-~ 
dence that an aluminum treated steel is quite liable to give 
poor welding sheet, Analyses are in progress to determine if 
any difference exists in the gas content of these two grades 
of welding steels. 


Several spherical specimens nave been prepared and as 
soon as they are heat treated anc the surfaces are finished 
they will be tested in a small rubber-lined ball mill with ap- 
proximately the same abrasive as was used in the lapping tests 
on these same steels, The tests should prove definitely 
whether the ball mill is suitable for wear testing of gage 
steels. 


(284) 


§ 
4, 
" es 
ee 
% 
e 
A 
’ 
i 
ie 
' 
° 
i 
i 


ve. 
4% 
a 
. » « fo We . ~ Ca he ‘ 
oat r’ v Se: ahd of ae 08 weary SKE 
ie ee k . He Seas Vig li silnteh tees ik ahs Pal 
Rage ; agarvortcdy Terre ge 
a. : > . Le , 
. . ‘ : ‘ } nh ae ae ae ae 
uit Ke Bist rt ate ae a BED 5 uh Ma Paid 
om . p 


i ee re 
7 “ies TS ee eas 4 r Fi ’ : 
, - . ‘J ; 
} oa mt) Ma 
, | 
rrr : . 
\ - ey + Y eC ‘ t * 
ee ae jos $ iE oun ee ot Fe My ae? 
‘ “ss w ‘ y “ey 
it a H eae Tae Soe: 
y i re ee 
_ ? re ; ‘ rio ‘ 4 rie ‘i 
a , fee . any =i AY, 
Sot tetid fa ‘ ‘ ~ A - * ‘ 7 “ F 
: bid : , 4 eo a ras 
f ne ie 
~ zaat “ r- pom . Wien Soy hoee uh) at we hy sie, 
+e a f ni Bak ty u wi, f Cre Pera SC Rsey 38 
; ci S ? 
: fe ie oy ry ae i 4 ye ny pe ‘ 
h ‘ he ae we! 4 f 4 fae Kee” RK Rae 
' mis a Ate Sal cd 
reid £feeo 
a. " st ; j 4 
p ; 4 Ue . ' eee 
ht ; ‘ ! + ol roan an 8 ae 59D A oe é 
Wey oT a ‘ ¢ s 5 EY fs r r ‘ia : 
. Sint Pen erie PA Me aes 
* < a \ . 
r ‘ . va oe ee 
: Nokes * Yea Lyd -\ ew ‘ - 
‘ : A ‘ 
9 / : . > 
w] rc ¢ r oo ; iy pie A o Pe den ya ~ rr i 
ale ola r - Se Wie ee ae aera aA A ’ } Rabe oe ae PU aed) Bs Bie YF 
. te i ~ = 
? Ht ie ey tabu cee , “ 
re y f ‘ " 7) ¢ 
4 a, : i 
g - P 
i a : “ 
« 5 Ai | + : 3 : 
“ Biel: if he ‘ 
. Z P 4 PT 
e: ae we bia ; : BT IW nda 
, * we iy 
. o y Ane 
rv } c ; 53 
, | p He ; ; : er 
iii: : OZER ; 
ree eee ; 
.% \ a . = & 
z t 
cory - yi ' Piss 
Lun t / y J Se : > 
' - . 
F 
SONU ; + On 
e ; Wy * La 
, * f - OF 
‘ ; ny ; Pe ba y 
By ap a \ n 4 4 
b 
2 | : ' ‘ 4 
, + 1 a? * ‘ 
® . » : : 
i ‘ ie (dee lh : i ; 1 
A - ¢ - \ ’ t ‘ 
ff : pHi Ss os : , 
uf ' + Ae mt 4 ‘ eral 
: Avett: ar al Pi ted a ye ‘ 
ae. Eade ON, { Ly sh'l de S51 4 + 4 
‘ : : r 
altel eo cone Ada ed ve ne % it at tp Si oe 
if fe SA 9 ns SU i hott MM ME IDS Cots dame Lf 1 fov: 
¢ , i Ke wh ‘ 
pee , Bh Sel se BE | 
* . ms \ Fe Ais! My “ Lf 
, * o vue f au Sv he & on 
% H ee ny s 
7 fe a prt, vy” ¥en 
3 ; L GUL ah Ree, | Shura. ok os 
‘ 
fp r PPE DES We SSP NIE FR Rae od 
“ys crate Vay t Gy A 
lhe ae q ah 9h a dt ae oe P 
oe iieed) teow tet ol 
‘ “i F 
x . 
e i 
‘ i z 
} ¢ 
hy vr < fh dr 3) 
y re ’ oe 
rl thw te ’ 


nt Jeon Tanks oe iss) 


a 
i 


3 Meetings of 
he Metals Com~ 
stees of the 
ican Society 


TB Wo. 91, p ll. 


A series of steels having compositions typical of steel. 
wheels and rails has been submitted by one of the larsze steel 
manufacturers, The specimens after machining and heat treat- 
ment will be tested on the Ansler Machine. 


A series of meetings of the various metals committees of 
the American Society for Testing Materials was held in Wash-~ 
ington on October 22, 23, and <4, The daytime sessions were 
held at the Bureau of Stancards, and the reports presented ine 
cluded ones on the standardization of corrosion tests, methods 
of sampling and testing ferrous alloys, and specifications and 
tests for steel tubes, pipes, plates, forgings, etc., Other 
alloys, such as those of aluminum, were also considered. 

A special trip was made to Annapolis, Md. to inspect 
specimens of sheet iron and steel, exposed for a weathering 
test at this place seven years ago. These sheets are one of 
three sets, similarly exposed, the one at Annayr lis being sub 
ject to sea air, another at Fort Sheridan, Illinois, and a 
third set at Pittsburgh, Pa, the test at Pittsburgh is now 
over, all the sheets having faiied. The sheets at Annapolis 
and Fort Sheridan are now beginning to fail, and in each case 
it has been found that copper bearing sheets stand up better 
than tnose free from copper. 

Plans for a similar series of tests of wire screens were 
reported to another coumittee of the society, These tests, 
which are being undertaken with the aid of the Bureau, and 
waich were mentioned in T. N. E. wo. 88, Item 9, involve the 
exposure of screens in four locations. A similar investiga- 
tion is planned to cover galvanized and other coated metals. 

A feature of the meetings was a special trip through the 
laboratories of the Bureau, which gave the delagates some i- 


(=e) 


dea of the variety of work which is being carried on. 


A conference with manufacturers of iron and steel pipes 
was held at the Bureau of Standards on September 30 for the 
purpose of discussing and revising the first progress report 
of the Bureau on its soil corrosion investigation, The re- 
port was put in final form for publication at the conference 
and arrangements were made to have it printed in the October 
Transactions of the American Foundrymen's Association, It 
will not be printed by the Bureau nt the present time. 

The chief conclusions that may be reached at this time 
are, ~ that rapid pitting of iron and stoel may sometimes 
occur where stray currents are absent, a fact that has often 
been disputed; that there appnrently are several causes of 
soil corrosion; and that in certain soils serious corrosion of 
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iron and steel occurs within two years. Rapid vitting of 
lead also occurred in several cases, ovt in fewer cases than 


‘in the ferrousmaterials. Insofar as the conclusion may be 


warranted from short time tests, the results indicate that no 
one of the commonly used vipe materials tested is generally 
superior to the others under all soil conditions, On the 
other hand, the tests seem to show that the pipe material 
best suited to one soil condition mey give a relatively poor 
showing under a different soil condition. In other words, the 
soil conditions must be taken into account if the best selec~ 
tion of pipe material is to be made. The Bureau wishes to 
emphasize the tentative character of this deduction pending 
laser study of specimens subject to longer exnosure. It is 
hoped that later results of the investigation will bring out 
the causes for the corrosion observed; permit the predeterm- 
ination of corrosiveness of soils; and suggest a satisfactory 
means of .prolonging the life of pipe lines. 


At a meeting of the Aermican Blectrochemical Society, 
October 2nd, Srd, and 4th, a paper by H. E. Haring of the Due 
reau of Standards, upon the throwing power of nickel solutions 
was presented and discussed. At this same meeting a round 
table discussion was held on the control of electroplating so- 
lutions, which showed that there is a greatly increased inter- 
est in this field. 

It is also of interest to note thet in connection with 
meetings of other organizations, as e.g. the Society of Auto- 
motive Engineers, arrangements have been made for discussing 
electroplating problems. This indicates that the manufactu- 
rers and engineers are recognizing the importance of defining 
the methods and results of their electroplating operations. 

Satisfactory progress is being made upon the investiga- 
tions in progress including the plating of zine and die cast~ 
ings, the protective value of nickel plating on iron and steel 
and nickel electrotyping. Chromium plating is also being in~ 
vestigated briefly. | 

Arrangements are being made for a general conference upon 
electroplating at the Bureau of Standards on November 14th and 
15th in connection with the semi-annual meeting of the Re- 
search Advisory Committee of the Amcrican Zlectroplaters Soci- 
ety. Notices have been published inviting platers, chemists 
and others interested in plating to attend this meeting in or- 
der to discuss the work of the Bureau on electroplating and ~ 
the needs and possibilities for research work at the Bureau 
and elswhere and its application in commercial operations. 
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One of the important problems on which the bureau has 
been working during the vast two vears has been the develop 
ment of a test for pneumatic tires rhich rould closely an- 
proximate road service, and still be of such a nature that it 
could be carried out in the laboratory in a reasonable length 


of time. Federal Snecification No. 3a, which was adopted dur- 
ing koe! past month as a basis for Government purchases, in- 
cludes a laboratory test of this nature, which the bureau, in 


cooperation with the rubber manufacturers, has nerfected. 

Ey means of this test it is possible to predict in a very 
short time the comparative service which may be expected from 
different kinds of tires. While in service a tire may be in 
use for from six months to a year or more, the laboratory test 
does not ordinarily require more tnan four days of continuous 
running, and usually any weak point in the tire will show up 
within two days. 

puch a test cannot of course,be applied by the purchaser 
of individual tires, but it is of direct velue to the Govern 
ment departments in maxing their tire purchases as well as to 
States, municipalities, and »rivate concerns where tires are 
used in quantity. The individual also benefits, as manufact— 
urers strive to raise their products to, and maintain them at 
the level specified by the Goveriment, : 


On October 16 and 17, the Bureau conducted tests of brakes 
on about 40 cars in Philatelphia, The results obtained check 
closely with those from previous vests, and in no case has the 
Bureau found the average results obt Poon in any one city to- 
ve greatly different from the general average of all the tests 
on brakes which it has carried out. A general summary of re- 
sults obtained to date is being prevared, 


On September 29 a meeting of the Steering Committee, 
which is directing the cooperative fuel research, the exper= 
imental work of which is being carried on by the Bureau, was 
held in the offices of the American Petroieun Institute, in 
New York. 

A report of progress since the last meeting was made and 
plans for the future were discussed. 

The engine tests which the Bureau has made during the 
past month in connection with this project, have dealt pri-— 
marily with the question of the elimination of the diluent 
from the oil. The tests have consisted of periods of oper 
ation. using commercial gasoline as » fuel, followed by per- 
iods of operation using aviation gasoline, At the end of a 
period of operation with commercial gasoline the oil will be 
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considerably diluted. Practically no dilution takes place 
when aviation gasoline is used. Using an oil rhich has pre~ 
viously been diluted in an engine operating on aviation gas- 
oline permits the factors affecting the rate at which the di- 
luent is eliminated to be studied by themselves. In these 
tests oils of two widely different viscosities have been used 
at two widely different temperatures, 

In connection with this research, some experiments have 
been carried out in firing a mixture of gasoline and air at 
atmospheric pressure. These experiments have been made using 
a tube of approximately 2 inches in diameter and 24 inches in 
length, Provision has been made for introducing the fuel at 
any desired point in the tube and also for igniting the charge 
at any desired point. <A qualitative indication of the rate at 
which the mixture diffuses throughout the tube is thus obtained 
as weil as an idea of the relative quantities of fuel which 
are required when the fuel is completely vaporized and when 
it is only partially vaporized. 


Effect of A sparl: plug of the ordinary type used in gasoline en~ 
1-Oil on gines, which had been employed in an engine burning heavy fuel 
ark Plug oil (Diesel type) failed in a very short time, It was sub= 
mitted to the Bureau for exemination, to determine if possible 
the cause of failure, The fusl oil had a rather high sulphur 
content, The terminals of the plug as received were almost 
entirely missing, having crumbled off. The examination showed 
that a very pronounced intercrystalline attack had taken 
place, Such an attack has been noted in nickel ond nickel- 
rich alloys where exposed to sulphur containing gases. The 
wire used faw these terminals was of the ordinary composition 
(nickel containing aporoximately 44, mangenese). The results 
of the examination suggest strongly that ° the ordinary 
sperk plug should not be used for service in which there is 
serious danger of sulphur contamination such os often may be 
the case with fuel oil. 


Improvement A member of the Burenu's ataff attended a meeting of a 
or Automobile subcommittee of the Committee on Motor Vehicktes of the Con- 
madlichts ference on Street and Highway Safety which met in New York on 
October 6 Lo discuss the present automobile headlight situation, 
This committee agreed thet conditions would be srently improved 
if the existing regulations were more rigidly enforced. A 
circular on cutomile headlighting has been prepared, and will 
probably be published in the near future, 
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ting of The rating of automobile batteries has been actively 

ile considered by the Storage Battery Division of the Society of 
ge Bat- Rutomotive Fugineers on which the Bureau is represented. A 
standard method of reting these batteries at 5 hours and at 
20 minutes which has been in use during the past fow years 
has met with oppostion from certain manufacturers who would 
prefer the old method of rating batteries et the S-ampere 
rate. There are certain technical objections to rating bat— 
teries in this manner and the Storage Battery Division at a 
meeting recently held in New Yor! requested a Bureau repre- 
sentative to vrepare a statement of the case with particular 
reference to the technical objections to rating storage bat- 
tories on the so-called current besis. This statement has 
been prepared and submitted to members of the Stozage Battery 
Division for criticism, and when finally approved by them is 
to be circulated throughout the battery and automotive indus~ 


8 gals 
Rating of The question of rating storage batteries for radio sere 
prage Batter- vice has been under discussion with various meanufacturing 
s for Radio companies and the Associated Advertising Clubs, The need for 


standardized ratings for these batteries is recognized through= 
out the industry since many batteries now being sold are ob= 
viously over-rated. No formal action has, however, been taken 
in this matter by the Bureau. 


Tests of Pri- An important test has been started by the Bureau for the 
Batteries American Railway Association. This test consists in deter= 
in Railway mining the capacity and voltage characteristics of a number 
1 Work of different types of caustic soda primary batteries, Fatter- 
| ies have been submitted by several railroads ond by four man- 
ufacturers. One group of tests is being made at constant cur 
rent at the temperature of melting ice. A second group meas~ 
uring the discharge through fixed rosistances is about to be 
started. The results of this test are to be used for the rex 
vision of the svecifications of the A. R. A. for this type 
of battery. The importance of determining the low temperature 
characteristics of these batteries arises from the fact that 
they are used under severe climatic conditions, particularly 
in the winter time. The satisfactory operation of the bate 
teries at all times is imperative as they are employed to op- 
erate railway signals, track switches, ond other devices. 


Standardiza— The Bureau is represented on a special committee which 


of Dry has been appointed by the Amorican Engineering Standards 
LS Committee to mnsider the proposed standardization of dry 
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The duty of this Committee is to consider the general 


scope of the work and. to recommend a suitable organization to 
act as sponsor under the rules of procedure of the American 


Engineering Standards Committee. 


The special committee is al- 


so to recommend a working plan to correlate the work on bat~ 
teries with that of the Sectional Committee on Radio Apparatuse 
The battery committee will consider various forms of dry cells 
and flashlight batteries as well as radio batteries. 


The following statement is 
hension about the radio testing 
Standards. The Bureau receives 
radio apparatus and material in 
resources available that it has 


of the work which are of maximum service to the public. 


given to correct a misappre= 
service of the Bureau of 

so many requests for testing 
commarison with the limited 

to concentrate on those phases 
This 


work includes the research required to maintain accurate 
standards, tests for the Government, tests of instruments 
which are in turn used as standards for testing considerable 
numbers of other instruments, tests of imoortance to the Bue 
reau as a matter of research, and a few other special tests. 
Consequently the radio testing is limited almost entirely to 
fundamental standards of measurements No testing service is 
in general given which duplicates service obtainable from com 
mercial testing laboratories, nor are‘tests made, the results 
of which are intended for use in advertising or sales promo 
tion. 


As a result of measurements by the Bureau of Standards 
upon the transmitted waves of a limited number of radio trans- 
mitting stations, data are given each month on such of these 
stations as have been found to maintain a sufficiently con- 
stant frequency to be useful as frequency standards. There is, 
of course, no guaranty that the stations named below will 
maintain the constancy shorm. As a means of maintaining con 
stant frequency the high-power, low-frequency alternator stax 
tions listed below have speed regulators, Most of the broad~ 
casting stations listed use frequency indicators (one~point 
wavemeters) and maintain a maximum deflection of the frequency 
indicator throughout the transmission. These broadcasting 
stations, with rare exceptions, vary not more than 2 kilocy~ 
cles from the assigned frequency. The transmitted frequencies 
from these stations can be utilized for standardizing wave- 
meters and other apparatus by the prodedure given in Bureau of 
Standards Letter Circular No. 92, Radio Signals of Standard 
Frequencies and their Utilization, a copy of which can be ob 
tained by a person having actual use for it upon application 
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Owner 


U. S. Navy 
Radio Corp. 
}of America 
TI | Radio Corp. 

|of America 

/Radio Corps 
of America 
Detroit News 
Chesapeake & 
Potomac Tel. 
Co. 
) | Radio Corp. 
_|of America 
ISB | Atlanta Jnl. 
IGY |General Elec 
ye Coe 

, | Westinghouse 
Elec.& Mfg. 
CO6 
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to the Bureau of Standards, Washington, D. C. 
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Annapolis, Md. 7250 14 
Tuckerton, No.l 18.86 14 
NJ these 
| 
New Brunswick, | Ree 04 13 
N.J. 
Marion, Mass. | 25.80 14 
Detroit, Mich. | 580 14 
Washington, D.C. 640 13 


Washington, D. 0. 


Atlanta, Ga. 
Schenectacy, N.Y. 


| 
| 
| 
| 
| 
Springfield, Mass. | 
| 
| 


B Pittsburgh, Pa. | 920 


An article on this subject by H. J. Walls of the Bureau 
of Standards appeared in the Octooer issue of QST. The trans- 
mitting set which is used to transmit the semimonthly stand- 
ard frequency signals from the Burcau is a l~kow continuous- 
wave set of the "master-oscillator power amplified" type, cap- 
able of tzansmitting either telegrach or telephone signals on’ 
froqucneies from 125 to 2000 kce he master oscillator is 
used to control the frequency of the sev aad its output is 
amplified by four 250-watt tuves in parallel. The set has 
beer designed so'that the frequency will remain constant ree 
garciess of small changes in antenna constants and so that 
frequency may be readily shifted and accurately adjusted to 
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any value within the range of the set. The circuits used 
and antenna arrangement are described in detiil. Signals _ 
from this transmitting set have been received in all United 
States radio districts, Canada, Cuba, England and Italy. 


Some broadcast receiving sets now in use can not be 
tuned conveniently to stations broadcasting on frequencies 
higher than 1000 or 1200, i.e., not below 300 or 250 meters. 
The Third National Radio Conference recommended that the 
broadcast band of frequencies be extended to 1500 kilocycles 
(200 m). This emphasizes the importance of the production 
of sets which will tune conveniently at the higher frequen- 
cies, and the desirability of information on how to use ex- 
isting sets so that all stations may be tuned in, The range 
of receiving sets which employ a single tuned circuit, (is. 
where the antenna is part of the tuned circuit) may be ©xX~ — 
tended to the higher frecuencies without much difficulty. 
This applies both to crystal and tube sets. It can be done 
very simply by providing a fixed condenser (about 0.0002 
microfarad) in series with the antenna which may be switched 
in or out of the circuit. he settings of the dials are dif- 
ferent when the condenser is in and out of circuit. Short- 
ening of the antenna likewise reduces the capacitance and gon- 
sequently increases the maximun frequency (minimum wave 
length) to which the set will tune. 

In the two-circuit and other more complicated receiving 


sets the extension of the frequency range may not be so con- 


venient. <A general rule, however, may prove useful. The 
natural frequency of a circuit is determined by the product 
of the inductance and capacitanco in the circuit, the larger 
this product the lower the frequency (higher the wave length). 
To increase the frequency to which a circuit will tune it is 
only necessary to decrease either the inductance or capaci-+ 
tance or both. ‘The inductance may be reduced by reducing the 
number of turns, while a reduction in *..> number of plates or 
increase in spacing of the plates reduces the capacitance of 
a condenser. The effective capacitance in a circuit may also 
be reduced by using two condensers in series. Chunges in ré~ 
ceiving sets of this type can, in general, be readily made by 
radio lisveoners who construct their own sets. 


Standard specifications for stitches were formulated by 
the Committco on Standardized Stitches of the Federal Spec- 
ifications Doard at a meeting held at this bureau on ©-tober 
7th. Drafts of these specifications were prepared from a 
large mass of data submitted by the various sewirg machine 
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manufacturers. Those data included descriptions of the mo- 
chines made by each manufacturer end showea the types of 
stitches produced, together with the names assigned to them, 
and a descriytion of the operation making thom. The purposes 
of the meeting was to name and describe the stitches which 
would be syecified in the various Government specifications 
where stitched materials xre employed. The folloving five 
stitches were formally adopted as proposed standards: The 
single-thread chain stitch, the two-threrd chain stitch, the 
over-edge chain stitch, the flat-seam chain stitch, ond the 
lock stitch. No effort was made to set forth why or when any 
of these stitches should be selected for a particular use 
since it was felt that this was a matter for the individual 
committees when framing specifications in which stitches are 
used. The names assigned in the proposed specifications were__-~ 
considered descriptive of the stitch and avoided the use of 
trade-marked names. The definition of the stitch consisted of 
a description of the outline of the courst of the thread or 
threads, with the necessary mechanical motions. It is planned 
to submit these recommendations to a committee of manufacturers 
which will meet with the Committee on Stendardiszed Stitches. 


Circular No. 166 of the Bureau of Standards, copies of 
which may be obtained from the Superintendent of Documents at 
5 cents a piece contains the latest U. 5. Government master 
specification for light-weight grey duck (army duck). This 
specification was prepared by the Cotton Duck Association and 
the technical comnittee on textiles of the Federal Specifi- 
cations Board, under the supervision of the textile section of 
the Bureau of Standards. The specification includes weave, 
thread count and ply, width, length of bolt or roll, weight, 
and breaking strength. The standard grab method, 1 by 1 by 
3 inches, is specified. 

The ducks specified include 7, 8, 9, 10, le, and 15 ounce 
per linear yard ducks of 284 inch width, ranging in breaking 
strength (grab method) from 150 to 315 »ounds in the warp and 
85 to 200 pounds in the filling. The price of this paper is 
5 cents per copy from the Superintendent of Documents. 
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PUBLICATIONS OF THE BUREAU OF STANDARDS RELEASED DURING OCTOBER 
Scientific Papers 


Formulas, tables and curves for computing the mutual inductance 
of two coaxial circles, Harvey L. Curtis and Miss C. Matilda 
Sparks. 


Technologic Papers 


Influence of sulphur, oxygen, copper and manganese on the red- 
shortness of iron. J. R. Cain. 

Comparison of american and foreign clays as paper fillers. 
Merle B. Shaw and George W. Bicking. 

Performance tests of a liquid laundry soap used with textile 
materials. F. R. McGowan,.F. W. Smither, and Charles W. 
Schoffstall. 


rae eae) 


Circulars 


6 United States Government master specification for light- 
weight duck (Army Duck) grey. 

Methods of calculating hosiery shipping case dimensions. 

90 United States Government master specification for plain, in- 

laid, and printed linoleums. 

United States Government master specification for battle- 

ship linoleum. 
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15¢ 


10¢ 


15¢ 


10¢ 


o¢ 
10¢ 


o¢ 
5¢ 


_ These publications can be obtained at the Superintendent of Docu- 
Government Printing Office, Washington, D. C., at the prices given 


Respectfully, 
George K. Burgess, 
Director. 
HGB 
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